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©  Position  fixing  device. 

©  A  device  for  fixing  a  work  in  position  on  a  base  (1)  having  a  protrusion  (4)  and  a  hole  (H)  formed 
adjacent  the  protrusion  for  mounting  the  device.  The  device  includes  a  rotational  member  (2) 
mountable  in  the  hole  of  the  base  and  rotatable  around  the  axis  of  the  hole  (H).  The  rotational  member 
(2)  has  a  shank  (7)  insertable  into  the  hole  (H)  and  a  head  (6)  disposed  on  an  upper  end  of  the  shank  (7). 
The  head  (6)  is  provided  with  a  lateral  surface  (6a)  for  pressing  the  work  against  the  protrusion  (4).  The 
distance  from  the  rotational  axis  of  the  rotational  member  (2)  to  the  lateral  surface  (6a)  is  varied  in  a 
circumferential  direction  of  the  head.  The  rotational  member  (2)  further  includes  a  first  engaging 
portion  (8)  for  engagement  with  a  tool  for  rotating  the  rotational  member.  A  threaded  hole  (9)  is  formed 
to  extend  from  the  head  (6)  to  the  shank  (7)  along  the  rotational  axis  of  the  rotational  member  (2).  A 
screw  member  (10a)  is  threadably  engaged  with  the  threaded  hole  (9)  of  the  rotational  member  (2)  and 
has  a  second  engaging  portion  (11)  for  engagement  with  another  tool  for  rotating  the  screw  member 
(10a).  The  shank  (7)  of  the  rotational  member  (2)  is  provided  with  an  expanding  mechanism  (12)  which  is 
operable  by  the  screw  member  (10a)  for  expanding  laterally  so  as  to  prohibit  rotation  member  (2)  in 
accordance  with  the  axial  movement  of  the  screw  member  (10a). 
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The  present  invention  relates  to  a  device  for  fixing 
an  article  such  as  a  liner  guide  rail  in  position. 

A  conventional  device  for  fixing  a  liner  guide  rail 
will  be  hereinafter  explained  with  reference  to  Fig.  12 
of  the  accompagnying  drawings.  In  Fig.  12,  a  linear 
guide  rail  L  is  disposed  on  a  surface  S  of  a  base  B  of 
a  machine  such  as  a  machine  tool.  Recently,  such 
linear  guide  rails  L  have  also  been  frequently  used  in 
various  machines  and  apparatus  other  than  machine 
tools.  The  linear  guide  rail  L  is  firstly  positioned  on  the 
surface  S  of  the  base  B  in  contact  relationship  with  a 
reference  surface  R  of  the  base  B  perpendicular  to  the 
surface  S.  A  plurality  of  bolts  V  are  subsequently 
inserted  into  a  plurality  of  corresponding  holes  P  for- 
med  in  the  linear  guide  rail  L  and  are  threadably 
engaged  with  corresponding  threaded  holes  T  formed 
on  the  base  B  so  as  to  fix  the  linear  guide  rail  L  to  the 
base  B. 

With  this  conventional  device,  the  linear  guide  rail 
L  may  not  uniformly  contact  the  reference  surface  R 
for  the  following  reasons. 

(1)  Inherent  distortion  of  the  linear  guide  rail  L 
from  linearity. 
(2)  Tolerance  of  design  of  the  threaded  holes  T. 
(3)  Deformation  of  the  bolts  V  when  they  have 
been  tightened. 
(4)  Discordance  of  position  between  the  holes  P 
and  their  corresponding  threaded  holes  T. 
The  non-uniform  contact  of  the  linear  guide  rail  L 

with  the  reference  surface  R  may  degrade  accuracy 
of  positioning  of  the  linear  guide  rail  L,  and  therefore, 
the  machine  element  to  be  guided  cannot  be  linearly 
moved.  Particularly,  in  case  the  linear  guide  rail  is  one 
used  for  guidance  of  a  machine  element  of  a  machine 
tool  for  precision  machining,  such  degraded  position- 
ing  accuracy  of  the  linear  guide  rail  may  lower  the 
yield  of  the  products  and  may  cause  many  other  draw- 
backs. 

Further,  the  holes  P  of  the  linear  guide  rail  L  must 
be  formed  at  a  position  precisely  coincident  with  their 
corresponding  threaded  holes  T,  and  such  machining 
of  the  holes  P  is  very  troublesome.  Additionally,  when 
the  linear  guide  rail  L  has  been  damaged  or  requires 
to  be  reformed,  it  is  also  necessary  to  reform  the  holes 
P,  and  such  reformation  of  the  holes  P  cannot  be 
speed  idly  made. 

Furthermore,  in  the  fixing  operation,  the  linear 
guide  rail  L  must  be  positioned  on  the  base  B  with  the 
holes  P  aligned  with  the  corresponding  threaded 
holes  T,  respectively,  and  thereafter  each  of  the  bolts 
V  is  inserted  into  the  corresponding  hole  P  and  is 
threadably  engaged  with  the  corresponding  threaded 
hole  T.  Such  operation  is  very  troublesome. 

In  order  to  overcome  the  above-mentioned  draw- 
backs,  the  prior  art  has  proposed  the  use  of  pressing 
means  which  are  effective  for  pressing  the  linear 
guide  rail  L  laterally  toward  the  reference  surface  R. 
The  pressing  means  include  a  linear  projection  for- 

med  on  the  base  B  and  extending  in  parallel  with  the 
reference  surface  R  in  spaced  relation  thereto  in  such 
a  manner  that  the  linearguide  rail  Lmay  be  positioned 
between  the  reference  surface  R  and  the  linear  pro- 

5  jection.  The  pressing  means  further  include  a  plurality 
of  adjusting  bolts  threadably  engaged  with  the  linear 
projection  in  a  direction  perpendicular  to  the  longitu- 
dinal  direction  thereof,  so  that  the  forward  end  of  each 
of  the  adjusting  bolts  may  be  pressed  on  the  corre- 

10  sponding  lateral  surface  of  the  linearguide  rail  Lsoas 
to  reform  the  same. 

However,  such  a  pressing  device  requires  troub- 
lesome  machining  of  the  base  B  to  form  the  projec- 
tion.  Further,  since  the  adjusting  bolts  are  to  be  moved 

15  in  parallel  with  the  horizontal  surface  of  the  base  B, 
the  operation  of  the  adjusting  bolts  must  be  made 
within  a  limited  space  because  of  the  presence  of 
other  machine  elements,  and  in  some  case,  it  is  not 
possible  to  operate  the  adjusting  bolts.  Therefore,  this 

20  device  cannot  be  generally  utilized. 
It  is,  accordingly,  an  object  of  the  present  inven- 

tion  to  provide  a  device  for  fixing  an  article  in  position 
through  rotational  operation  by  an  appropriate  tool 
applied  from  only  upwardly  of  the  device,  so  that  the 

25  operation  can  be  effectively  performed. 
It  is  another  object  of  the  present  invention  to  pro- 

vide  a  device  for  fixing  an  article  in  position  which 
does  not  require  troublesome  machining  of  thereof 
such  as  formation  of  holes,  so  that  the  device  can  be 

30  applied  to  an  article  which  cannot  be  machined. 
It  is  a  further  object  of  the  present  invention  to  pro- 

vide  a  device  for  fixing  an  article  in  a  position  which 
does  not  require  precise  positioning  of  the  article  bef- 
ore  fixing  the  same,  so  that  the  positioning  operation 

35  can  be  easily  made. 
It  is  a  still  further  object  of  the  present  invention 

to  provide  a  device  for  fixing  an  article  in  position 
which  is  suitable  for  fixing  an  article  such  as  a  long 
rail-like  member  while  reforming  the  same  by  applying 

40  a  plurality  of  the  devices. 
According  to  the  present  invention,  there  is  pro- 

vided  a  device  for  fixing  an  article  in  position  on  a  base 
having  a  protrusion  and  a  hole  formed  adjacent  the 
protrusion  for  mounting  the  device,  the  device  com- 

45  prising: 
a  rotational  member  mountable  in  the  hole  of 

the  base  and  rotatable  around  the  axis  of  the  hole,  to 
clamp  the  article  characterized  in  that  said  rotational 
member  has 

so  a  shank  insertable  into  the  hole  of  the  base, 
a  head  disposed  on  a  first  end  of  said  shank 

and  provided  with  a  lateral  surface  for  pressing  the 
article  against  the  protrusion,  the  distance  from  the 
rotational  axis  of  said  rotational  membertosaid  lateral 

55  surface  varying  in  a  circumferential  direction  of  said 
head, 

a  first  engaging  means  for  engagement  with  a 
tool  for  rotating  said  rotational  member,  and 

3 



3 EP  0  474  397  A1 4 

fixing  means  for  fixing  the  rotational  position  of 
the  rotational  member  in  the  hole. 

The  fixing  means  may  comprise; 
a  threaded  hole  extending  from  the  head  to  the 

shunk  along  the  rotational  axis  of  the  rotational  mem- 
ber; 

a  screw  member  threadably  engaged  with  the 
threaded  hole  of  the  rotational  member  and  having  a 
second  engaging  portion  for  engagement  with 
another  tool  for  rotating  the  screw  member;  and 

expanding  mechanism  provided  with  the  shank 
of  the  rotational  member  and  operable  by  the  screw 
member  for  expanding  laterally  so  as  to  prohibit  rota- 
tion  of  the  rotational  member  in  accordance  with  the 
axial  movement  of  the  screw  member. 

The  invention  will  be  further  described  by  way  of 
non-limitative  example  with  reference  to  the  accom- 
panying  drawings,  in  which:- 

FIG.  1  is  a  plan  view  of  a  device  for  fixing  a  work 
in  position  according  to  a  first  embodiment  of  the 
present  invention; 
FIG.  2  is  a  vertical  sectional  view  of  FIG.1; 
FIG.  3  is  a  sectional  view  taken  along  line  Ill-Ill  in 
FIG.  2; 
FIG.  4  is  a  vertical  sectional  view  of  a  device  for 
fixing  a  work  in  position  according  to  a  second 
embodiment  of  the  present  invention; 
FIG.  5  is  a  sectional  view  taken  along  line  V-V  in 
FIG.  4; 
FIG.  6  is  a  vertical  sectional  view  of  a  device  for 
fixing  a  work  in  position  according  to  a  third  embo- 
diment  of  the  present  invention; 
FIG.  7  is  a  sectional  view  taken  along  line  VII-VII 
in  FIG.  6; 
FIG.  8  is  a  vertical  sectional  view  of  a  device  for 
fixing  a  work  in  position  according  to  a  fourth 
embodiment  of  the  present  invention; 
FIG.  9  is  a  plan  view  of  a  tubular  member  of  the 
device  shown  in  FIG.  8; 
FIG.  1  0  is  a  vertical  sectional  view  of  a  device  for 
fixing  a  work  in  position  according  to  a  fifth  embo- 
diment  of  the  present  invention; 
FIG.  1  1  is  a  sectional  view  taken  along  line  XI-XI 
in  FIG.  10;  and 
FIG.  12  is  a  perspective  view  of  a  prior  art  device 
for  fixing  a  work  in  position. 

Detailed  Description  of  the  Preferred  Embodiments 

Referring  to  FIGS.  1  to  3,  there  is  shown  a  device 
5a  for  fixing  a  work  in  position  according  to  a  first 
embodiment  of  the  present  invention. 

A  base  1  of  a  machine  such  as  a  machine  tool 
includes  a  planer  surface  1a  and  is  formed  with  a 
plurality  of  holes  H  for  mounting  a  plurality  of  the 
devices  5a  (only  one  assembly  of  the  hole  H  and  the 
device  5a  is  shown  in  the  drawings).  The  base  1 
further  includes  a  plurality  of  cylindrical  protrusions  4 

extending  vertically  from  the  planer  surface  1a.  The 
protrusions  4  are  positioned  in  a  row  along  a  line  and 
cooperate  with  each  other  to  engage  one  side  of  a 
liner  guide  rail  L  and  to  define  a  reference  surface  R 

5  for  positioning  the  liner  guide  rail  L.  The  holes  H  are 
positioned  in  series  along  a  line  which  is  parallel  with 
the  row  of  the  protrusions  4  and  is  spaced  therefrom 
at  a  predetermined  distance  so  as  to  position  the 
linear  guide  rail  L  between  the  protrusions  4  and  the 

10  devices  5a.  The  construction  of  each  of  the  devices 
5a  will  be  hereinafter  explained. 

The  device  5a  includes  a  rotational  member  2 
having  a  disc-like  head  6  and  a  shank  7.  The  shank 
7  extends  downwardly  from  the  head  6  and  is  slidably 

15  inserted  into  the  hole  H,  so  that  the  rotational  member 
2  can  be  rotated  around  the  axis  of  the  shank  7  or  the 
axis  of  the  hole  H.  The  head  6  is  eccentric  relative  to 
the  shank  7.  Thus,  the  distance  between  the  rotational 
axis  of  the  rotational  member  2  and  a  lateral  surface 

20  6a  of  the  head  6  varies  in  a  circumferential  direction. 
The  distance  between  the  head  6  and  the  reference 
surface  R  therefore  varies  as  the  rotational  member 
2  is  rotated,  so  that  the  lateral  surface  of  the  head  6 
can  be  pressed  on  the  opposite  side  of  the  linear 

25  guide  rail  L  so  as  to  fix  the  linear  guide  rail  L  in  position 
as  shown  in  FIG.  1. 

The  rotational  member  2  includes  at  the  head  6  a 
hexagonal  recess  8  which  is  located  on  the  axis  of 
rotation  of  the  rotational  member  2.  Thus,  the 

30  rotational  member  2  may  be  rotated  by  applying  a 
hexagon  wrench  to  the  hexagonal  recess  8.  A 
threaded  hole  9  is  formed  in  continuation  with  the 
recess  8  and  extends  along  the  rotational  axis.  A 
screw  member  1  0a  is  engaged  with  the  threaded  hole 

35  9  and  is  provided  with  a  hexagonal  recess  1  1  at  the 
upper  end  thereof  for  rotational  operation  by  the 
hexagon  wrench.  A  conical  hole  9A  is  formed  at  sub- 
stantially  the  middle  position  of  the  shank  7  and  is  in 
continuation  with  the  threaded  hole  9.  The  conical 

40  hole  9A  diminishes  in  diameter  downwardly.  A  hole 
9B  having  a  diameter  smaller  than  that  of  the  threaded 
hole  9  is  formed  in  continuation  with  the  conical  hole 
9A  and  is  opened  at  its  lower  end.  The  shank  7  is  for- 
med  with  four  slits  12  which  extend  from  a  position 

45  adjacent  the  head  6  to  the  lower  end  of  the  shank  7 
so  as  to  separate  the  shank  7  into  four  equivalent  seg- 
ments  joined  to  each  other  at  their  upper  ends.  The 
screw  member  10a  includes  at  its  lower  end  a  non- 
threaded  portion  14.  The  peripheral  portion  of  the 

so  lower  end  of  the  non-threaded  portion  14  includes  a 
chamfered  surface  14  for  engagement  with  the  coni- 
cal  surfaces  1  3  of  the  segments  of  the  shank  7  formed 
by  the  conical  hole  9A. 

The  operation  of  the  device  5a  of  the  first  embo- 
55  diment  will  be  hereinafter  explained.  Firstly,  the  linear 

guide  rail  L  is  positioned  on  the  base  1  with  one  side 
in  contact  with  the  protrusions  4.  A  hexagon  wrench 
is  engaged  with  the  hexagonal  recess  8  formed  on  the 

4 
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upper  end  of  the  rotational  member  2  and  is  rotated 
for  rotation  of  the  rotational  member  2.  As  the 
rotational  member  2  is  rotated,  the  distance  between 
the  head  6  and  the  linear  guide  rail  L  varies,  so  that 
the  lateral  surface  of  the  head  6  is  pressed  on  the 
other  side  of  the  linear  guide  rail  L  as  previously  des- 
cribed. 

The  hexagon  wrench  for  engagement  with  the 
recess  8  is  thereafter  removed  and  another  hexagon 
wrench  is  engaged  with  the  hexagonal  recess  1  1  of 
the  screw  member  1  0a  so  as  to  rotate  it. 

As  the  screw  member  1  0a  is  rotated  in  a  direction 
to  be  moved  downwardly,  the  non-threaded  portion  14 
is  pressed  on  the  conical  inner  surfaces  1  3  of  the  four 
segments  of  the  shank  7.  As  the  screw  member  is 
further  moved  downwardly,  the  segments  are  resi- 
liency  deformed  or  bent  to  expand  laterally  through 
the  cooperation  of  the  chamfered  surface  14a  of  the 
non-treaded  portion  14  and  the  conical  inner  surfaces 
1  3  of  the  segments,  so  that  the  lower  portions  of  the 
segments  of  the  shank  7  are  pressed  on  the  inner  sur- 
face  of  the  hole  H.  Thus,  the  rotational  member  2  is 
fixed  to  the  hole  H,  and  therefore,  the  head  6  is  kept 
in  position  to  be  pressed  on  the  linear  guide  rail  L. 

The  other  devices  5a  disposed  at  the  different 
positions  are  subsequently  operated  in  the  same 
manner,  so  that  the  linear  guide  rail  L  may  be  kept  in 
position  at  several  points. 

Second  to  fifth  embodiments  of  the  present  inven- 
tion  will  be  hereinafter  explained  with  reference  to 
FIGS.  4  to  1  1.  These  embodiments  are  modifications 
of  the  first  embodiment,  and  therefore,  the  same  parts 
as  that  of  the  first  embodiment  are  labeled  by  the 
same  numerals  and  the  detailed  explanation  of  these 
parts  are  omitted. 

The  second  embodiment  of  the  present  invention 
will  be  hereinafter  explained  with  reference  to  FIGS. 
4  and  5.  A  screw  member  10b  of  a  device  5b  of  this 
embodiment  includes  a  head  portion  20  which  is 
integrally  formed  with  the  screw  member  10b  at  the 
lower  end  thereof  and  has  a  diameter  larger  than  that 
of  the  screw  member  10b.  A  washer  22  having  a 
diameter  larger  than  that  of  the  head  portion  20  is  car- 
ried  on  the  screw  member  10b  and  is  engaged  by  the 
upper  surface  of  the  head  portion  20.  An  annular  resi- 
lient  member  21A  such  as  a  rubber  having  relatively 
large  thickness  is  interposed  between  the  lower  end 
of  the  shank  7  of  the  rotational  member  2  and  the 
washer  22.  The  resilient  member  21A  has  a  smaller 
diameter  than  that  of  the  hole  H  when  it  is  not  loaded, 
whereas  it  can  be  deformed  to  have  a  larger  diameter 
when  it  is  pressurized  between  the  shank  7  and  the 
washer  22  or  the  head  portion  20. 

In  this  embodiment,  as  the  screw  member  10b  is 
rotated  to  be  moved  upwardly,  the  resilient  member 
21A  is  compressed  between  the  lower  end  of  the 
shank  7  and  the  washer  22  and  increases  its  outer 
diameter.  The  resilient  member  21A  is  therefore 

pressed  on  the  inner  surface  of  the  hole  H,  so  that  the 
rotational  member  2  is  fixed  in  the  hole  H. 

The  third  embodiment  of  the  present  Invention 
will  be  hereinafter  explained  with  reference  to  FIGS. 

5  6  and  7.  A  device  5c  of  this  embodiment  is  basically 
of  the  same  construction  as  the  device  5b  of  the  sec- 
ond  embodiment.  In  this  embodiment,  a  resilient 
member  21  B  is  a  belleville  spring  interposed  between 
the  lower  end  of  the  shank  7  and  the  head  portion  20 

10  of  a  screw  member  10c.  The  resilient  member  21  B  is 
disposed  in  such  a  manner  that  the  inner  peripheral 
portion  is  supported  by  the  head  portion  20  of  the 
screw  member  10c.  The  outer  diameter  of  the  resilient 
member  21  B  is  determined  to  be  smaller  than  that  of 

15  the  hole  H  whew  the  resilient  member  21  B  is  not 
loaded,  whereas  it  becomes  larger  than  that  of  the 
hole  H  when  the  resilient  member  21  B  has  been 
pressurized  between  the  shank  7  and  the  head  por- 
tion  20. 

20  In  this  embodiment,  as  the  screw  member  10c  is 
rotated  to  be  moved  upwardly,  the  resilient  member 
21  B  is  compressed  between  the  lower  end  of  the 
shank  7  and  the  head  portion  20  of  the  screw  member 
1  0c,  so  that  the  resilient  member  21  B  can  be  pressed 

25  on  the  the  inner  surface  of  the  hole  H  as  the  resilient 
member  21  A  of  the  second  embodiment. 

The  fourth  embodiment  of  the  present  invention 
will  be  hereinafter  explained  with  reference  to  FIGS. 
8  and  9.  In  the  device  5d  of  this  embodiment,  a  screw 

30  member  10d  includes  the  head  portion  20  of  the  sec- 
ond  and  the  third  embodiments.  The  shank  7  of  the 
rotational  member  2  of  this  embodiment  includes  a 
conical  outer  surface  25  formed  to  have  a  diameter 
which  becomes  smaller  in  a  direction  toward  the  lower 

35  end  of  the  shank  7.  A  tubular  member  23  is  interposed 
between  the  shank  7  and  the  inner  surface  of  the  hole 
H  and  is  supported  its  lower  end  by  the  head  portion 
20  of  the  screw  member  1  0d.  The  inner  surface  24  of 
the  tubular  member  23  is  formed  to  have  a  conical 

40  configuration  inclined  at  the  same  angle  as  that  of  the 
conical  outer  surface  25  of  the  shank  7.  The  tubular 
member  23  has  a  slit  23a  in  a  longitudianl  direction  as 
shown  in  FIG.  9.  The  tubular  member  23  has  an  outer 
diameter  smaller  than  that  of  the  hole  H  when  it  is  not 

45  loaded. 
In  this  embodiment,  as  the  screw  member  10d  is 

rotated  to  be  moved  upwardly,  the  tubular  member  23 
is  also  moved  upwardly  along  the  shank  7  and  is  for- 
ced  to  resiliently  expand  or  to  increase  its  diameter 

so  through  cooperation  of  its  conical  inner  surface  24 
with  the  outer  surface  25  of  the  shank  7.  The  tubular 
member  23  is  thus  wedged  between  the  outer  surface 
of  the  shank  7  and  the  inner  surface  of  the  hole  H,  so 
that  the  rotational  member  2  can  be  fixed  to  the  hole 

55  H. 
The  fifth  embodiment  of  the  present  invention  will 

be  hereinafter  explained  in  connection  with  FIGS.  10 
and  11.  In  a  device  5e  of  this  embodiment,  The  shank 

5 
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7  of  the  rotational  member2  includes  a  hole  30  having 
a  diameter  smaller  than  that  of  the  threaded  hole  9 
and  formed  in  continuation  with  the  threaded  hole  9. 
The  hole  30  is  closed  at  the  bottom.  The  shank  7 
further  includes  four  radial  holes  31  which  are  equally 
spaced  from  each  other  in  a  circumferential  direction 
and  which  communicate  with  the  upper  portion  of  the 
hole  30.  A  screw  member  10e  includes  at  the  lower 
end  thereof  a  conical  projection  34,  the  diameter  of 
which  becomes  smaller  in  a  downward  direction.  A  pin 
32  is  slidably  inserted  into  each  of  the  radial  holes  31 
and  is  provided  with  an  end  surface  33  at  the  inner  end 
which  is  inclined  at  the  same  angle  as  the  conical  pro- 
jection  34. 

In  the  above  embodiment,  as  the  screw  member 
10e  is  rotated  to  be  moved  downwardly,  the  conical 
projection  34  forces  pins  32  to  be  moved  radially  out- 
wardly  through  cooperation  of  the  conical  surface  of 
the  conical  projection  34  with  the  end  surfaces  33  of 
the  pins  32.  The  pins  32  are  thus  pressed  on  the  inner 
surface  of  the  hole  H,  so  that  the  rotational  member 
5e  can  be  fixed  in  the  hold  H. 

While  the  invention  has  been  described  with 
reference  to  a  preferred  embodiment  thereof,  it  is  to 
be  understood  that  modifications  or  variations  may  be 
easily  made  without  departing  from  the  scope  of  the 
present  invention  which  is  defined  by  the  appended 
claims. 

Claims 

1.  A  device  for  fixing  an  article  (L)  in  position  on  a 
base  (1)  having  a  protrusion  (4)  and  a  hole  (H)  for- 
med  adjacent  the  protrusion  (4)  for  mounting  the 
device,  the  device  comprising: 

a  rotational  member  (2)  mountable  in  the 
hole  (H)  of  the  base  (1)  and  rotatable  around  the 
axis  of  the  hole  (H),  to  clamp  the  article,  charac- 
terized  in  that  said  rotational  member  (2)  has 

a  shank  (7)  insertable  into  the  hole  (1  1  )  of 
the  base, 

a  head  (2)  disposed  on  a  first  end  of  said 
shank  (7)  and  provided  with  a  lateral  surface  for 
pressing  the  article  (L)  against  the  protrusion  (4), 
the  distance  from  the  rotational  axis  of  said 
rotational  member  (2)  to  said  lateral  surface  vary- 
ing  in  a  circumferential  direction  of  said  head  (6), 

a  first  engaging  means  (8)  for  engagement 
with  a  tool  for  rotating  said  rotational  member  (2), 
and 

fixing  means  (9-34)  for  fixing  the  rotational 
position  of  the  rotational  member  (2)  in  the  hole 
(H). 

2.  A  device  according  to  claim  1  wherein  the  fixing 
means  (9-34)  comprises 

a  threaded  hole  (9)  extending  from  said 

head  (6)  to  said  shank  (7)  along  the  rotational  axis 
of  said  rotational  member  (2); 

a  screw  member  (10a)  threadably 
engaged  with  said  threaded  hole  (9)  of  said 

5  rotational  member  (2)  and  having  a  second 
engaging  means  (11)  for  engagement  with 
another  tool  for  rotating  said  screw  member 
(10a),  and 

expanding  means  (9a-34)  provided  with 
10  said  shank  (7)  of  said  rotational  member  (2)  and 

operable  by  said  screw  member  (1  0a)  for  expand- 
ing  laterally  so  as  to  prevent  rotation  of  said 
rotational  member  (2). 

15  3.  The  device  as  defined  in  claim  2  wherein  said 
expanding  meant  (9a-34)  include  a  plurality  of 
flexible  members  (12)  disposed  on  said  shank  (7) 
in  a  spaced  relation  to  each  other;  one  end  of 
each  of  said  flexible  members  is  fixed  to  said 

20  shank  (7)  while  the  other  end  thereof  is  free;  and 
the  inner  surface  of  each  of  said  flexible  members 
(12)  includes  an  inclined  surface  (13)  inclined 
radially  outwardly  towards  the  mouth  of  the  hole 
for  engagement  with  the  lower  end  of  said  screw 

25  member  (1  0a),  so  that  said  flexible  members  (1  2) 
can  be  resiliently  bent  radially  outwardly  to  be 
pressed  on  the  inner  surface  of  the  hole  (11)  of 
the  base. 

30  4.  The  device  as  defined  in  claim  3  wherein  said 
flexible  members  are  segments  of  said  shank  (7) 
which  are  separated  from  each  other  by  a  plurality 
of  slits  extending  in  a  radial  direction  of  said 
shank  (7);  said  shank  (7)  includes  a  conical  hole 

35  (9a)  and  an  axial  hole  (9b)  formed  in  continuation 
with  said  threaded  hole  (9);  said  conical  hole  (9a) 
forms  said  inclined  surface  (13);  and  said  axial 
hole  (9b)  has  a  diameter  smaller  than  that  of  said 
threaded  hole  (9)  and  is  open  at  its  distal  end. 

40 
5.  The  device  as  defined  in  claim  2  wherein  said 

threaded  hole  (9)  of  said  rotational  member  (2)  is 
open  at  the  second  end  of  said  shank  (7);  said 
screw  member  (10a)  extends  from  said  second 

45  end  of  said  shank  (7)  and  includes  a  head  portion 
(20)  having  a  diameter  larger  than  that  of  the 
shank  (7);  said  expanding  means  (9a-34)  include 
a  resilient  member  (21a,  21b)  interposed  be- 
tween  said  head  portion  (20)  of  said  screw  mem- 

50  ber  (10a)  and  the  second  end  of  said  shank  (7); 
and  said  resilient  member  (21a,  21  b)  can  be  com- 
pressed  to  be  pressed  on  the  inner  surface  of  the 
hole  (11)  of  the  base  as  said  screw  member  (10a) 
is  moved  towards  the  mouth  of  the  hole. 

55 
6.  The  device  as  defined  in  claim  5  wherein  said 

resilient  member  (21a)  is  an  annular  rubber  (21a) 
having  relatively  large  thickness. 

6 
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7.  The  device  as  defined  in  claim  5  wherein  said 
resilient  member  is  a  belleville  spring  (21b). 

8.  The  device  as  defined  in  claim  2  wherein  said 
threaded  hole  (9)  of  said  rotational  member  (2)  is 
open  at  the  second  end  of  said  shank;  said  screw 
member  (10a)  extends  from  said  second  end  of 
shank  (7)  and  includes  a  head  portion  (20)  having 
a  diameter  larger  than  that  of  the  shank  (7);  the 
outer  surface  (24)  of  said  shank  is  formed  to  have 
a  conical  configuration  the  diameter  of  which 
becomes  smaller  towards  the  second  end  of  the 
shank  (7);  and  said  expanding  means  include  a 
tubular  member  (23)  supported  by  said  head  por- 
tion  (20)  of  said  screw  member  (10a)  and  having 
a  conical  inner  surface  (25)  the  inclined  angle  of 
which  is  the  same  as  that  of  the  outer  surface  (24) 
of  said  shank  (7)  for  engagement  therewith,  so 
that  said  tubular  member  (23)  can  be  expanded 
through  cooperation  of  the  inner  surface  (25) 
thereof  with  the  outer  surface  (24)  of  said  shank 
(7)  so  as  to  be  pressed  on  the  inner  surface  (11) 
of  the  hole  of  the  base  as  said  screw  member 
(10a)  is  moved  towards  the  mouth  of  the  hole. 

9.  The  device  as  defined  in  claim  2  wherein  said 
shank  (7)  of  said  rotational  member  (2)  includes 
a  plurality  of  radial  holes  (21)  connecting  said 
threaded  hole  (9)  with  the  outside;  said  screw 
member  (1  0a)  includes  at  the  second  end  thereof 
a  conical  projection  (24)  which  converges  away 
from  the  second  end;  said  expanding  means  (9a- 
34)  include  a  plurality  of  pins  (32)  slidably  inser- 
ted  into  said  radial  holes;  and  each  of  said  pins 
(32)  includes  at  the  inner  end  thereof  an  inclined 
surface  (33)  inclined  at  the  same  angle  as  said 
conical  projection  (34)  for  engagement  therewith, 
so  that  said  pins  (32)  can  be  moved  radially  out- 
wardly  to  be  pressed  on  the  inner  surface  of  the 
hole  (H)  of  the  base  through  cooperation  of  said 
inclined  surface  (23)  with  said  conical  projection 
(24)  as  said  screw  member  (10a)  moves  in  the 
threaded  hole  (9). 

10.  The  device  as  defined  in  any  one  of  the  preceding 
claims  wherein  said  head  (6)  of  said  rotational 
member  has  a  disc-like  configuration  and  is 
eccentrically  positioned  relative  to  said  shank  (7). 

11.  The  device  as  defined  in  any  one  of  the  preceding 
claims  wherein  said  engaging  means  (8,11)  are 
recesses  formed  in  the  head  (6)  of  said  rotational 
member  (2)  and  said  fixing  means  (9-34),  re- 
spectively,  for  engagement  with  the  correspond- 
ing  tools. 

12.  The  device  as  defined  in  any  one  of  the  preceding 
claims  for  fixing  the  position  of  a  linearguide  rail 

against  said  protrusions. 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

7 



EP  0  474  397  A1 



EP  0  474  397  A1 

9 



EP  0  474  397  A1 



EP  0  474  397  A1 



EP  0  474  397  A1 

12 



EP  0  474  397  A1 



EP  0  474  397  A1 

F I G .   1 2  

P R I O R   A R T  

14 



EP  0  474  397  A1 

European  Patent 
Office 

EUROPEAN  SEARCH  REPORT Application  Number 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT EP  9 1 3 0 7 6 7 9 . 0  

Category Citation  of  document  with  indication,  where  appropriate, 
of  relevant  passages 

Relevant 
to  claim 

CLASSIFICATION  OF  THE 
APPLICATION  (Int.  CI.  5) 

AT B  -  169  135 
(HAAS) 

*  F ig .   1  * 

DE  -  C  -  3  603  618 
(HAKE) 

*  A b s t r a c t ;   f i g .  

DE  -  A  -  3  413  296 
(WOBER) 

*  A b s t r a c t ;   f i g .  

US 4  628  756 
(KIMURA) 

*  Fig .   1,2  * 

1 , 2  

1 , 2  

1,  12 

1,  12 

B  23  Q  3 / 0 2  
B  23  Q  1 6 / 0 0  
G  05  G  1 1 / 0 0  

TECHNICAL  FIELDS 
SEARCHED  (Int.  CI.5) 

B  23  Q  3 / 0 0  
B  23  Q  1 6 / 0 0  
F  16  B  1 / 0 0  
F  16  B  2 / 0 0  
G  05  G  1 1 / 0 0  

The  present  search  report  has  been  drawn  up  for  all  claims 
Place  of  search 
VIENNA 

Dale  of  completion  of  the  search 
1 0 - 1 2 - 1 9 9 1  

Examiner 
BLASL 

CATEGORY  OF  CITED  DOCUMENTS 
X  :  particularly  relevant  if  taken  alone Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category A  :  technological  background O  :  non-written  disclosure 
P  :  intermediate  document 

theory  or  principle  underlying  the  invention earlier  patent  document,  but  published  on,  or after  the  filing  date 
document  cited  in  the  application document  cited  for  other  reasons 

:  member  of  the  same  patent  family,  corresponding 
document 

15 


	bibliography
	description
	claims
	drawings
	search report

